(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 

(19) World Intellectual Property 
Organization 
International Bureau 




(43) Internationa] Publication Date 

17 July 2003 (17.07.2003) PCT 



(51) International Patent Classification 7 : 
(21) International Application Number: 



E21B 23/00 



PCIYUS2002/039425 

(22) International Filing Date: 

1 0 December 2002 (10.1 2.2002 ) 



(25) Kiting Language: 

(26) Publication Language: 



English 
English 



(30) Priority Data: 

60/343,674 27 December 2001 (27.12.2001) US 

(71 ) Applicant {for all designated States except US): EN VEN- 
TURE GLOBAL TECHNOLOGY | US/US); 16200 A. 
Park Row, Houston, TX 77084 (US). 

(72) Inventors; and 

(75) Inventors/AppUcanUC/brL/S^n/v): WADDELL, Kevin, 



(10) International Publication Number 

WO 2003/058022 A3 

Karl {US/US1; 11007 Sprucedale Court. Houston. TX 
77077 (US). BULLOCK, Michael, Dennis |US/GB|; l"he 
Beeches, 25 Hillhead Road, Aberdeen, ABI5 9EJ (GB). 
HOCKADAY, Joel, Gray (US/US J; 17318 Ginger Fields 
Land. Tomball, TX 77375 (US). JACKSON, Tance, Alan 
fUS/USJ; 7209 Ridgerooor Lane, Piano, TX 75025 (US). 

(74) Agents: MATTINGLY, Todd el al.; Haynes and Boone, 
LLP, Suite 4300, 1000 Louisiana Street. Houston. TX 
77002-5012 (US). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG. BR. BY, BZ, CA, CH, CN, CO, CR. CU, 
CZ, DE. DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, 
GM. HR, HU, ID, IL, IN, IS, JR KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX. MZ, NO, NZ, PL, PT, RO, RU, SD, SE, SG, SK, SL, 
TJ. TM, TR, TT, TZ, DA, UG, US, UZ, VN, YU, ZA, ZW. 



(84) Designated States (regional): 
KE, LS, MW, MZ, SD, SL, 



ARIPO patent (GH, GM, 
SZ, TZ, UG, ZM, ZW), 

/ Continued on next page J 



(54) Title: SEAL RECEPTACLE USING EXPANDABLE LINER HANGER 



< 

00 

o 



o 



140a 
135d 



135c 



125 



115 




(57) Abstract: The end of an 
expandable liner hanger (120) 
provides a receptacle for another 
tubular liner (135). 



110 



120a 



105 



120 



BEST AVAILABLE COPY 



WO 2003/058022 A3 lllllllilRUniSllilfllliailMllillliaEIBIIll 



Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TNI ), 
European patent (AT. BE, BG, CH, CY, CZ, DE, DK, EE, 
liS. Fl, FR. GB, GR, IE, !T, LU. MC NL, PT, SE, SI, SK, 
TR), OAFI patent (BF, BJ, CF CG, CI, CM, GA, GN, GQ, 
GW, ML, MR, MR, SN, TD, TG). 

Declaration under Rule 4.17: 

— of inventorship (Rule 4. I 7[iv)) for US only 

Published: 

— with international search report 



— before the expiration of the time limit for amending the 
claims and to be republislted in the event of receipt of 
amendments 

(88) Dale of publication of the international search report: 

8 July 2004 

For Two-letter codes and o\ fie r abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at die begin- 
ning of each regular issue of the PCT Gazette. 



INTERNATIONAL SEARCH REPORT 



International appJi 
PCT/US02/39425 



No. 



A. CLASSIFICATION OF SUBJECT MATTER 
IPC(7) : E2 IB 23/00 

USCL : 166/207.208.382 
According to International Patent aassif ication flPO or to both national classification and IPC 

B. FIELDS SEARCHED 



Mimmum documentation searched (classification system followed by classification symbols) 
U.S. : 166/207.208.382,384 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terras used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 1 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
Y 
X 
Y 
X 



US 4.601 .343 A (Lindsey. Jr. et al.) 22 July 1986 (22.07. 1986), Figures I and 2. 



US 4.942.925 A (Tbemig) 24 July. 1990 (24.07. 1990). Figure 3. 



US 4.856.592 A (Van Bilderbeek et al.) 15 August 1989 (15.08.1989). Figure 4 



1.3.5.7 

9 
1.7.8 

9 
1.7.8 



| | Further documents are listed in the continuation of Box C. See patent family annex. 



* Special categoric! of died documents: 

"A" document defining the general use of tie art which a im* considered to 
be of particular relevance 

"E* earlier application or patent published on or after the international filing 
date 

-L" document which may throw doubts on priority dann(i) or which is cited 
to eitablish the publicaiioo date of another dial ion or other spedal reason 
(as spedftcd) 

-O" document referring to ao oral disclosure, use, exhibition or other mens 
-p- document published prior lo the international tiling date but later than Ibe 



later document published after the internal i anal filing date or 
priority date and not in conflict with the application but dted to 
undent and the prindple or theory underlying the invention 



i of particular rd evince; the daisied invention cannon be 
considered novel or cannot be considered to involve as inventive 
step when the document is taken alone 

document of particular rdevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled m the art 

document member of the same patent family 



Date of the actual completion of the international search 
16 May 2003 (16.05.2003) 



Name and mailing address of the ISA/ US 
Mail Slop PCT. Ann: ISA/US 
Commissioner for Patents 
P.O. Box 1450 

Alexandria. Virginia 22313-M50 
FacsimUe No. (703)305-3230 



Date of mailing of the international search report 

2 8 MAY 7flQ4 



Authorized officer 
Lynne H. Browne 
Telephone No. 703-308-1113 



Form PCT/ISA/210 (second sheet) (July 1998) 



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property 
Organization 
International Bureau 

(43) International Publication Date 
17 July 2003 (17.07.2003) 




PCT 



llllllilHIIRIIlllllilieDlliill 



(10) International Publication Number 

WO 2003/058022 A3 



(51) International Patent Classifies I k>n 7 : E21B 23/00 

(21) International Application Number: 

PCI7US2002/039425 

(22) International Filing Date: 

10 December 2002 ( 10. 1 2.2002 > 



(25) Filing language: 

(26) Publication Language: 



English 
English 



(30) Priority Data: 

60/343.674 27 December 2001 (27. 1 2.2001 ) US 

(71 ) Applicant {for all designated Stairs except US): EN VEN- 
TURE GLOBAL TECHNOLOGY [US/US], 16200 A. 
Park Row. Houston. TX 77084 (US). 

(72) Inventors; and 

(75) Inventors/Appu"cants(/or6'5o/i/vJ: WADDELL, Kevin, 



Karl IUS/US); 11007 Spruccdale Court, Houston. TX 
77077 (US). BULLOCK, Michael, Dennis |US/GB|; The 
Beeches, 25 Hillhead Road, Aherdecn, ABI5 9l£J (GB). 
HOCKADAV, Joel, Gray |USAJS|; 17318 Ginger Fields 
Land, Tomball, TX 77375 (US). JACKSON, Tance, Alan 
IUSAJS1; 7209 Ridgemoor Lane, Piano. TX 75025 (US). 

(74) Agents: MATT1NGLY, Todd el al.; Haynes and Boone. 
LLP, Suite 4300, 1000 Louisiana Street, Houston, TX 
77002-5012 (US). 

(81) Designated Slates (national): AC, AG, AL. AM, AT, AU, 
AZ. BA, BR, BG, BR, BY, BZ T CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EC, EE ES. Fl, GB, GD. GE. GH, 
GM, HR, HU ; ID, IL, IN. IS, JP, KE, KG, KP. KR. KZ. LC, 
LK. LR, US, IT, LU, LV, MA, MD. MG, MK, MN ? MW t 
MX, MZ, NO. NZ, PL, PT, RO. RU, SD, SE, SG, SK, SL, 
TJ, TM, TR, TT, TZ, UA. UG, US, UZ, VN. YU, ZA, ZW. 

(84) Designated Stales (regional): AR1PO patent (GH, GM, 
KC, LS ? MW, MZ, SD, SL, SZ, TZ. UG, ZM, ZW) : 

I Continued on next page J 



(54) Title: SEAL RECEPTACLE USING EXPANDABLE LTNER HANGER 



140a 
135d 



135c 



125 



< 

<N 

00 
IT) 

O 

■ — 



o 



115 




(57) Abstract: The end of an 
expandable liner hanger (120) 
provides a receptacle for another 
tubular liner (135). 



110 



120a 



120 



WO 2003/058022 A3 HHIHmOT!llli«lMUlU 



liurasian paieni (AM. AZ, BY, KG, KZ. MD, Rl J, TJ. TM ), — with amended claims 
F.uropean patent (AT. Bli. BG, CH, CY, CZ, Dli, DK, EE 

MS. R, FR, GB. OR. Ifi, IT. U I, MC. NL, PT. SU, SI. SK, (ggi Da te oT publication of the international search report: 
TRl, OAPI patent (BK BJ, CF, CG, CI, CM, OA. GN, GQ, 8 Ju | y ^ 

GW, ML, MR, Nli, SN. TD, TG). 



Date or publication of the amended claims: 



Declaration under Rule 4.17: 

— of inventorship (Rule 4. 17(iv)) for US only 



10 September 2004 



Published: 

— with international sean:h report 



For fH0- letter codes an d other abbreviations, refer to the "Guid- 
ance Notes on Coiles and Abbreviations" appearing at the begin- 
ning of each regular issue of the PiTT Gazette. 



WO 2003/058022 PCTYUS2OO2/039425 

10 

AMENDED CLAIMS 

[Received by the International Bureau on 28 July 2004 (28.07.2004) ; 
original claim 1-9, replaced by claims 1 - 18] 

1 . An apparatus, comprising: 

a subterranean formation defining a wellbore; 

a tubular wellbore casing positioned within and coupled to the wellbore; 

a first tubular liner positioned within the wellbore overlapping with and coupled to the wellbore 

casing; 

a second tubular liner positioned within the wellbore and overlapping with and coupled to the 
first tubular liner, 

wherein the second tu Sular liner is coupled to the first tubular liner by: 
machining an end of the first tubular liner; and 

inserting an aid of the second tubular liner into the machined end of the first tubular liner; and 
wherein the first tubular liner is coupled to the wellbore casing by radially expanding and 
plastically deforming die first tubular liner into engagement with the wellbore casing. 

2. (Canceled) 

3. A method for extracting fluidic materials from a subterranean formation including a 
wellbore mat traverses the formation and a wellbore casing positioned within and coupled to the 
wellbore, comprising: 

coupling an end of a tubular liner to an end of the wellbore casing; 
machining an end of the tubular liner, 

inserting an end of another tubular liner into the machined end of the tubular liner, 

sealing the interface between the other tubular liner and the wellbore casing; and 

radially expanding and plastically defoirning the tubular liner into engagement with the wellbore 

casing. 

4. (Canceled) 

5. A system for extracting fluidic materials from a subterranean formation including a 
wellbore that traverses the formation and a wellbore casing positioned within and coupled to the 
wellbore, comprising: 

means for coupling an end of a tubular liner to an end of the wellbore casing; 
means for machining an end of the tubular liner; 

means for inserting an end of another tubular liner into the machined end of the tubular liner, 
means for sealing the interface between the other tubular liner and the wellbore casing; and 
means for radially expanding and plastically deforming the tubular liner into engagement with 



AMENDED SHEET (ARTICLE 19) 



WO 2003/D58022 
the wellbore casing. 



11 



PCT/US2002/039425 



6. (Canceled) 

7. In an apparatus comprising a subterranean formation defining a wellbore that includes a 
wellbore casing positioned within and coupled to the wellbore and a tubular liner coupled to an end of the 
wellbore casing, a method of conveying fluidic materials to and from the tubular liner, comprising: 

radially expanding and plastically deforming the tubular liner into engagement with the wellbore 

casing; 

machining the end of the tubular liner, 

inserting and supporting an end of another tubular liner in the machined end of the tubular liner, 

and 

conveying fluidic materials to and from the tubular liner using the other tubular liner. 

8. The method of claim 7, wherein the other end of the tubular liner extends through the 
wellbore casing. 

9. The method of claim 8, further comprising: 

fluidicly sealing the interface between the other end of the tubular liner and the wellbore casing. 

10. A method for creating a downhole seal between a first tubular and a second tubular, the 
first and second tubulars each having a top end and a bottom end, comprising: 

positioning the first tubular at a selected depth within the wellbore; 
expanding the inner diameter of the top end of the first tubular, 
running the second tubular into the wellbore; and 

mating the bottom end of the second tubular into the top end of the first tubular, the bottom end of 
the second tubular being configured to sealingty land into the expanded inner diameter of the first 
tubular, thereby creating a fluid seal between the first and second tubulars. 

1 1 . The method for creating a downhole seal between a first tubular and a second tubular of claim 

10, wherein the outer surface of the bottom end of me second tubular has a sealing element for 
faaTitating the fluid seal between the first and second tubulars. 

12. The method for creating a downhole seal between a first tubular and a second tubular of claim 

11, wherein expanding the inner diameter of the top end of the first tubular is accomplished by 
applying a radial force to the inner surface of the first tubular so as to radially expand the inner 
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surface of the first tubular from a first diameter to a second diameter along a selected length at the top 
end of the first tubular, thereby forming a polished bore receptacle. 

13. The method for creating a downhole seal between a first tubular and a second tubular of claim 

12, wherein the radial force applied to the first tubular is applied by forcing a swaged cone a distance 
into the top end of the first tubular, the swaged cone having a diameter at its lower end that is smaller 
than the diameter at the widest point of the swaged cone and that is also smaller than the inner 
diameter of the first tubular. 

14. The method for creating a downhole seal between a first tubular and a second tubular of claim 

13, wherein 

the first tubular defines a string of casing; 

the wellbore further comprises at least one upper string of casing set in the wellbore immediately 

above the first tubular, the upper string of casing also having a top end and a bottom end; 

the top end of the first tubular is positioned in the wellbore such that the top end of the first tubular 

overlaps with the bottom end of the upper string of casing; and 

the second tubular defines a string of production tubing. 

15. The method for creating a downhole seal between a first tubular and a second tubular of claim 

14, further comprising the step of removing the swaged cone from the wellbore after the polished 
bore receptacle has been created 

16. A method for creating a polished bore receptacle at the upper end of a string of casing 
comprising: 

positioning the string of casing at a selected depth witfiin a wellbore; 

running a swaged cone into the wellbore at the lower end of a working string, the swaged cone 

having a diameter at its lower end that is smaller than the diameter at the widest point of the swaged 

cone and that is also smaller than the inner diameter of the string of casing, 

forcing the swaged cone downward into the upper end of the string of casing along a desired distance, 

thereby expanding the inner surface of the upper end of the string of casing from a first diameter to a 

second diameter such that the second diameter is dimensioned to sealingly receive a lower end of a 

string of production tubing; 

removing the swaged cone from the wellbore; 

ninning the string of production tubing into the wellbore after the cone has been removed; and 
landing the bottom end of the string of production tubing into the expanded top end of the string of 
casing, the bottom end of the string of production tubing being configured to sealingly land into the 
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expanded inner diameter of the string of casing, Thereby creating a fluid seal between the string of 
casing and the string of production tubing. 

1 7. The method for creating a polished bore receptacle at the upper end of a string of casing of claim 

1 6, wherein the lower end of the string of production tubing has a sealing element around an outer 
surface for facilitating the fluid seal between the expanded inner surface of the upper end of the string 
of casing, and the lower end of the string of production tubing. 

1 8. The method for creating a polished bore receptacle at the upper end of a string of casing of claim 

1 7, wherein the sealing element comprises a plurality of elastomeric rings circnnnferentially disposed 
about the outer surface of the lower end of the production tubing. 
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